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Abstract—Cropping system in crop production has many 
advantages and ensures better crop growth and yielding. 
Crop rotation methods can show optimal plants densities for 
maximal photosynthetic efficiencies and plant growth. This 
study aimed at investigating the effects of different crop 
rotation systems: monoculture and biculture rotations, and 
different nitrogen levels on yield, yield components and grain 
nutrient quality. 
The lowest Soil-Plant Analysis Development (SPAD), Leaf 
Area Index( LAI), Protein, plant height, cob length, and grain 
yield were found in monoculture plot signifying the influence 
of crop rotation on these measured variables. 
Nitrogen level at 120kg/ha had a significant effect on Protein, 
plant height and grain yield on the monoculture field whiles 
Moisture content, Protein content number of rows per cob and 
grain yield were also significantly affected at 120kg/ha level 
of nitrogen application on the biculture plot 
Keywords—Croprotation, maize, Nutrient quality, yield 
components. 
 
I. INTRODUCTION 
MAIZE (Zea mays L.) is a highly productive crop under 
optimal environmental and crop management conditions and 
it’s a main grain crop world over, being used as a major staple 
food for both human consumption and as feed for animal. It 
has also become a major key resource for industrial 
applications and bioenergy production. It is a versatile crop 
and ranks third following wheat and rice in world production 
as reported by Food and Agriculture Organization [1]. 
Worldwide interest in long-term experiments has shown an  
increased  in recent years, since suitable indicators of 
sustainable agriculture (yield trends, parameters characteristic 
of the quality of the ecosystem),are capable of serving as an 
early warning system,  that can only be obtained in such 
experiments [2]. 
Crop rotation represents a way of approach in crop production 
research that enables the available natural resources to be 
preserved in a more efficient utilized ways. In crop rotation 
experiments, a monoculture is usually compared to various 
crop sequences. The fact that in most cases the yields of the 
cultivated crops are higher in crop rotation, as compared with 
a monoculture under identical conditions, is explained by the 
rotation effect. This rotation effect has been demonstrated 
irrespective of the combination of crops in the rotation 
system. [3] , [4] , and [5]. 
The benefits of crop rotation for land and water resource 
protection and productivity have been identified, but many of 
the rotation factors, processes and mechanisms responsible 
for increased yield and other benefits need to be better 
understood. Increased  nitrogen supply is sometimes 
responsible, but improvements in soil water availability, soil 
nutrient availability, soil structure, soil microbial activity and 
weed control, decreased insect pressure and disease incidence, 
and  the presence of phytotoxic compounds and or 
growth-promoting substances originating from crop residues 
have also been  identified as contributing factors [6]. 
Plant nutrients especially nitrogen is an important element for 
crop survival and its lost from the soil or crop system may 
cause environmental pollution. Nitrate ( NO -3) pollutes 
ground and surface waters [6], ammonia (NH3) when 
deposited to land increases soil acidification  and  N 
eutrophication [8] and nitrous oxide (N2O) contributes to 
global warmingand breakdown of stratospheric ozone [9]. 
The aim of the present paper is to evaluate the effect of 
various crop sequences and fertilization treatments on yield 
and yield components of maize and grain nutrition quality of 
maize of fully irrigated monocultures and biculture plots of 
land on a longtime experimental field. 
 
II. MATERIALS AND METHODS 
The experimental site for this research is located at Latokep 
Research Centre of the University of Debrecen in Hungary.  
The experimental site is about 15km way from the city center 
of Debrecen with geographic coordinates of 47o33’ N, 21o27’ 
E. 
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The experiment soil is flat, leveled, and has soil genetic 
properties belonging to the calcareous chernozem. The 
experiment was set up on a split-split-plot design in three 
replication. The research was set up based on a two-factorial 
parameters and these are the nutrition levels (control, 80kg of 
Nitrogen and 120kg of Nitrogen), and different cropping 
system treatment (Monoculture and Biculture) on a plot of 
land with plant density of (72,500/ha-1). The plots were 
fully-irrigated in the cropping system. 
On the irrigated treatment, optimal water-supply of plants 
shall be reached by adjusting irrigated water amount to the 
local temperature and precipitation values for the cropping 
year 2017. At the end of the cropping year of 2017, the 
deviation in April, July and September was positive, thus the 
lack of precipitation in the other months was balanced and the 
total precipitation of the season was higher 379.9 mm than the 
30-years average of 345.1. 
The issues that were considered in this research included, the 
morphological and physiological parameters (SPAD, LAI, 
NDVI) as well as yield and components thus, Cob length, cob 
diameter, number of rows per cob, number of kernel per row, 
etc. The grain moisture content and nutritional content was 
also measured at harvest. 
The results of data for this research were processed and 
statistically analyzed using software Microsoft Excel and 
SPSS for windows. The objective of this particular study was 
to examine the impact of different cropping systems, 
monoculture and biculture, for maize and wheat rotation on 
the yield and yield components of maize (Zea mays l).   
 
III. RESULTS AND DISCISSION 
In this study, analysis of data indicate that cropping system 
has a significant effect on the Spad, LAI, Protein, plant height, 
cob length and crop yield. Table 1 and 2. 
The maximum yield and protein of maize was achieved as a 
result of crop rotation system being applied as Biculture had 
6178.877kh/ha as against Monoculture 4041.042kg/ha yield 
in this research and this study concedes with [5]. (Table2) 
Crop rotation provided higher yield as compared to 
monoculture because of the activities of residues remaining of 
the previous crop on the soil. [10], especially on lands where 
the system is already consolidated. A general impact of the 
cropping system reflected only on LAI, as shown in this study. 
The negative impact of cropping system on monoculture with 
significantly lowest yield and LAI was observed. (Table1) 
The influence of cropping systems on LAI had been also 
reported by [11]. 
 
 
 
 
 
 
 
 
Table.I:  Effects of cropping system on grain nutrient quality 
and photosynthetic parameters 
TREATME
NTS 
SPA
D 
ND
VI 
LAI PROT
EIN 
STA
RCH 
MOIST
URE 
MONOCU
LTURE 
BICULTU
RE 
CV (%) 
50.9
3** 
54.0
9 
1.80 
75.
69 
75.
87 
1.7
7 
2.8
9** 
2.4
7 
0.2
8 
8.52*
* 
9.07 
0.27 
73.74 
74.04 
0.41 
17.31 
17.76 
0.54 
*Correlation is significant at 0.05 level, ** correlation is 
significant at 0.01 level  
 
Table.II:  Effect of cropping system on yield components of 
maize 
TREATMEN
TS 
PLAN
T 
HEIG
HT 
COB 
LENG
HT 
COB 
WEIG
HT 
NO.
OF 
RO
WS 
/CO
B 
YIELD 
MONOCUL
TURE 
BICULTUR
E 
CV (%) 
238.0
9** 
247.4
2 
5.71 
18.36* 
19.59 
1.01 
185.50 
231.35 
22.87 
15.4
1 
15.9
8 
1.30 
4041.0
42* 
6178.8
77 
0.002 
*Correlation is significant at 0.05 level, ** correlation is 
significant at 0.01 level  
 
Different levels of Nitrogen supply to plant on both 
Monoculture and Biculture fields has a significant effect on 
maize grain nutrient quality and yield as shown in Table3 
below. 
High rate of nitrogen (120kg/ha) supply to crops has an 
influence on the protein quality of the grains and also the yield 
of the maize grains in both cropping systems.[12]Also 
reported that, nitrogen application increases plant height and 
protein content of maize grain. 
Plant height in the monoculture was significantly affected at 
the rate of 120kg/ha of nitrogen supply but difference was 
recorded in the biculture plot.(Table 3). The number of rows 
per cob was also influence by nutrient levels at 120kg/ha in 
biculture plot. The moisture and starch content measured at 
harvest was significantly by nitrogen levels at 80kg/ha and 
120kg/ha for monoculture and biculture respectively as shown 
in Table3.  
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Table.III:  Effects of Nitrogen levels on grain nutrient quality, 
yield and yield components of maize 
MONO
CULTU
RE 
MOI
STU
RE 
PRO
TEI
N 
ST
AR
CH 
HEI
GH
T 
L
A
I 
NO. 
RO
W/C
OB 
YIE
LD/
KG 
CONTR
OL 
17.75
* 
7.92 73.9
0 
227.
2 
2.
66 
15.1
1 
5638 
N80KG 16.95 8.08 74.4
7* 
235.
3 
2.
95 
15.7
7 
6788 
N120K
G 
17.03 9.57
* 
73.4
5 
251.
8* 
3.
05 
15.3
3 
9596
* 
BICUL
TURE 
       
CONTR
OL 
17.07 8.32 75.6
5* 
248.
0 
2.
96
* 
15.3
3 
9834
2 
N80KG 17.70 9.12 73.9
8 
246.
8 
2.
24 
14.7
7 
1056
1 
N120K
G 
18.50
* 
9.78
* 
73.4
8 
247.
5 
2.
19 
17.8
3* 
1244
4* 
*Correlation is significant at 0.05 level, ** correlation is 
significant at 0.01 level. 
 
IV. CONCLUSION 
From this study, I can be inferred from the obtained results 
that high yield and grain nutrient quality in maize is associated 
with cropping and high nitrogen levels. So yielding potential 
in maize production can be associated with relatively high 
nitrogen supply, crop rotation and together with best 
agronomical practices such weed control and proper water 
management supply systems 
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